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Dear Professor iederberg,

1 received your letter and theénk you very much for ths informations concerhing the
taplice pleting. I héve sant you the papsr Schéfler &nd nmintzer issued in Dokladi sked.
Neuk S58k (Heports of acedemy of Siences UrsS) 1959, 120, 830 which I hops You received
meantime. I ragret not to be éble to gend you our pspers from the J. of Baseteriol.,
sugust, 1959 &nd Februsry 1960 €s I heve not obteéined reprints. is tne &articls in leports
of #ced. of Scisnces UnsS appesrsd in irwssien, I ém sending you & short bpngl ish summery.

It wes found thet thers exists &n optimum of lsctose concentretion for ths mutatior

+ + :
cellobiose  —» 12ctose . KoriS. stenley, &.heidelberg, end S.glostrup the optimum is

betwsen 2,5 énd 5%, snd for S.minnesoté 1,25%. It seemd thet the concentretion influsnce

is not beésed on # more rapid farmentation of lactose by the lact veriants but on their

gppe&rsnce in & grefter .proportion. An&logous results were obtsined &s wall by the inocu-

letion of . the origintl strsin S.glostrup in KLoser's peptons medium with verious concan-
traticns of lectose.

Further investigétions showed that in pressnce of gre¢t concentrétions of lactose,

the callobiose positive veérijants possess 2 weék beta-galactosidesic sctivity which com-
plicates the geneticel interpretetion of tha results.

I should 1like to communicete to you some data concsrning your.

strain B,coli £ 12,
substrains ¥~

W677 &nd Hfr (4) which Prof, M. Ciuca received from Lr, Hayes (J, of
gen. dicrobiol., 1957, 16, 97).

The frequencs &nd time of mutétive fermentétion of lactoss by the w‘677 strein in

fluid medium is influenced by the concentration of lectoss spd of the culture medium

composition. In peptone weter (beskxto Peptone Lifco 1% + bromothymol bluz 1/5000) the

optim&l concentrétion of luctoss 1s 4-5k; ths tims of fermentation is reduced in avarege
with 2-~3 days in compariséen with ths 0,54 lectose concentrétion. In hoser's s¢lime solu-
tion * VU, 1w (eeést Extract Difco ths optimél concentreétion of léctosa is of 1,5 - 2k,

In presencs of optimsl concentration of lectose in poptone weéter there ara maTkad dif-

farsnces in the fermentetion of the differsnt tubes

//

(4-%1deys), wnilst in Koser's



medium + O,1% ysest extrect g0-q5% of the tubes farment betwesn the 7th end Stn day.
The observad phenomens mey be pertially expleined by a) the enhéncing of tha fermentétion

of léctoss by the lac +'mut8nts in presence of increes2d concentretions of 1&ctoss, b)

+ .
-the @ppsarance of & graet number of Lec mutants which &re slowly feimenting lectose

(in which the fermentation is partielly inhibited by &mino&cids and peptones), &nd &
smeller number of mutants whlch farment lectoss more &ctively (like the Hfr strein).
Fermentetion in Koser's medium + Q,l% yeast extréct is m#inly dus to the first type of
mutants €nd the ferment®tion in peptone wdter to the second type. The simultaneous &p-
pegrencs of both types mékss this interpretétion not to be Zbsoluts.

Tha mutztive ferméntation of s¢ljcin, arbutin,dwk m®nitol and d-arebvinose 1is acces
lefEted in paptone water in compériSOn with Koser's medium'+ O,i% yeust extrect.,
A pronouncad influgnce of th2 culture madiﬁm wag 8lso observed in the appearagce
of the lLac +papillae. In Koser's solution + 2% ager, 1% lectose and 0,2% ye&st extrect .

the Lac * pepilles appear efisr 5—6 deys,in presence of U,H% ye&st extrect after 3-4
deys, with 1% yeest sxtrect in 2-7% duys (the culture is completely covered by pepillse,

of which the m& jority &re slow jbxmenters); in presence of 2k yesst extresct the number of

‘pépilles .decreeses and &ppears efter 4-9 days, the sctive fermenting muténts ere in

greater proportion. In 5% yogat extrect the € ppe&rance of pépillas 1s prectically inhi-

. bited &s in nutritive &ger + lectose. 1f the yeest extrect is substituted with bacto

Paptone Difco the numbsr of pépillas is very reduced in presencs of 0,2 8nd U,5%, end
& bigger number was obiéined Vith 2% (4=5 deys). although the population in the Bacto
Paptons 2% 1s of 55~60% of th&t of(thé yeast extract lﬁ’tpe numbar of pspillée is only
of Hp compered to thet of the yeesf extract. aAs the concentretion of Hr peptone,‘ths
complete inhibition of pepilleée {8 obsarved. n1fn Bgeto Cagitona Difco we obtained si-
milar rasults. High concentretions of Proteose Paptone Difco (H=7%) weekly inhibit the
eppetrance of pepilles, In &iiB ager the pspillae appetrs afier 3-% days, with & similer
frequence &s in 0,H% yeast extrect., The addition of treonine, leucine end &neurins to
Bacto Feptons Difco slightly ectiveted the sppeareénce of Lac pspillte.

In the mutative fermentetfon of s2licin, arbﬂtin, ménitol &nd méltose the concentra-

-tion of Zp ym&st axtrect inhibits less the formeétion of pepillse then in cass of lactose;
gthe_letter cén #l8o &ppedT In nutritive eger with thes respective sugadr but in & much les-

ser proportion. The concentretion of 5% yeagt.extrect completely inhibits the &ppes8rénce
of pspillae, Similer observetions ware roticed on cellobiose fermentetion by S.glostrup,
where the unfeavoureble influence of Bakto Pbptona'ﬁnd nutritivr sgér 1s 1ess pronounced,
It seems to me thet ths direct relation bstween the number of muténts &nd the num-
ber of ptpillee is only valid in definite culture medium conditiocns, the &pps&ranca of
pépillee depending of the microsocologicsl conditions of the respzctive medium. The fact,
is cherecteristic thet in presence of lj yeast extract a lesser number of Lac’ papillae

is obtained on isolated colonies thtn on the corresponding surface‘andfpopulﬁtion of

- the continous, gwowth culture (condition in which the mentionned expeTriments wers cerrisd

out), L
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Contrexy to certedn other B,coli streins, the muteétive fermentetion of selicin
- &nd arbutin seem to be identical. Tne F~ gtrein shows & graater mutetion rate of
&érbutin &nd selicin then the Hfr stréin, In presence of O,é—lﬁ'yaast axtrect the
CF strain yields masny small pﬁbilléé, whilst toe Rfr straein yislds few big pspillas.
In the ¥~ strein seems to @xist & very weék primer fﬁrmant;tion, difficult to aste-
blish on sccount of ths freguent 6pp&rition of tne muténts. This primér fermentstion
is wccentuated in some rscombinétions with tios HfT str&in. Tns dete obteined up to
now, concerning the recombination betwsen ths nfr and ¥ strsins, show thét the
recombingnts Lac+ presented differant intermedisry forms of the mutétion &rbutin *
&nd salicin*, whilst the zy1+ recombinénts resembls in tne mt jority of cé&sas to ths
Lfr strein. A

We heve obteined in Koser's medium + Zp sger, 0,2 - 0,0% yesst extrect &nd
1% maltose p&piliﬁﬁ Mal+ which yi21ld secondary mucoid gient colonias with & dia-
meter up to 10 mm &€nd 3-4 mﬁ nsight. The &ppearance of these gient coloniss is ra-
ther irregular, appearing on 2-3 plétes out of 10 sfter incubstion of ) déys &t 370
and for 4 to 12 days &t room temperéturs (15—190). The phanotypical formation of
mucus #round &ll the Mel+ pepillae &ppears by incubstion only &t room tempertturs
on 0,5% g2nd egpecielly 0,2% yeast extract. The frequanc& of secondéry giént mucoid
colonias seeme to dwpand of the ye&st extrect sémple. If the number of plates was
sugficiently greet, we obtaimed in £1]1 c2ses gisnt mucoid colonies. we have not ob-
te ined such colonies on BWB &gar &énd Koser medium with 1 &nd 2)Bacto Feptons or
Froteoss reptone.

Basides meltose fermentetion the mucoid forms keep tha cheéracteristics of the
strein wb77 (T, L7, BI, Lec”, 417, Wanitol” ) The mutetion rate versus salicin snd
arbutin resembles theét of the dfr () stréin. The mucoid form is ¥ &nd lesser,
mobile in fluid mrdium &8s tha originegl stréin. Ih® mucoid muténts do not yield
mucus in fluid medium &s on yetst sxtréct in &bsence of sugsérs, but forms mucus on
nutritive &ger, Ths mucus production is partially inhibited by glucose &nd is very
¢ctive in presence of l-arébinose &#nd vrehelose. The mucus is mors 2bundént &t
room tempereture but @ppeers also &t 370. These creracters differencitte thess mue
tents from those obteinad by wisT (J.Bagteriol., 1959, 77, 452) under the influence
of the enti-serum. Through pésstges on nutritive &ger &¢nd Dorset medium, tns mucoid
cheréctar 1s stéble. Toe mutants can e&sily rsturn to normel form in presence of
s&licin or &rbutin, 4U-60% of papillae s&licin * and arbutin v being devoid of mucus.

By recombin&tion of the muccid mufépt witnh the Hfr strsin on minimél medium
with meltose sppedr 5-10% mucoid colonies &s much in the Lac* recombinants &8s in
the Ayl ¥ énd Menpitol * racombinents. In the m&jority of recombintnts the mucoid
cheréctor is more labile. according té me,~the formation of mucus sprems to be deter-
mined by a citoplésmatic factor reléted to the mutetion Mal+, but this hypothesis
still damends &n experimental varification.
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As 1 know msny of your works g¢oncarning tho x 12 stredn (Genetics, J. of
Becteriol., 1957, hSports of the Nationfl scedamy of ocience, etc.) only from
raviews, I would be highly interssted in wnet messurs soms of the phenomené obser-

vad by us, correspond with your otservations.

On sccount of some other preocuptiions, our investigations concerning the
K 12 strein cén be interrupted, nevertheless, in c&se of some supplementary date
would interast you, I stend always &t your disposal.

With my best ragerds,

yours sincerely "
SR A2 S

S. schfler



